


Project Ozma - 1960
Green Bank: Tatel Telescope
1 channel, 2 stars
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Green Bank SETI Conference — 1961

Drake Equation — 1961 — Way to Organize a Conference




300 Foot Telescope - 1962




Green Bank Commensal Sky Survey
SERENDIP II, 65K channels, 1985 -1988













Serendip VI SETI & GreenBurst FRB
Commensal - Dedicated L Band Spigot - Ron Maddalena




Kepler Planet Search
Andrew Siemion

GBT Targeted Searches
Jean-Luc Margot

and his students
UCLA SETI Course




The Breakthrough Listen Initiative: Telescopes

Automated Planet Finder (Lick
Observatory)

- Search for extremely narrow emission lines from
artificial lasers

- Extremely high resolution “Levy Spectrometer”
374 - 950 nm, A/AA=10°

Green Bank Telescope (Green Bank, WV)
Radio search focusing on targeted and raster
observations

- Nearly continuous frequency coverage 300 MHz - 100
GHz

- Flexible IF system can deliver up to 10 GHz dual-pol
analog bandwidth

Parkes Telescope (New South Wales,

Australla)
Radio search focusing on surveys

- Southern hemisphere location gives great access to
galactic plane

- Multi-beam receiver allows very efficient L-band (1.2 - 1.5
GHz) sky surveys







First the bad news:
We don’t know what we are doing

SETI ideas

morphing over
200 years

We are likely doing the wrong thing
















Last Century — Mostly Radio SETI

e Nikola Tesla (1899)

— Announces “coherent signals from Mars”

e Guglielmo Marconi (1920) strange signals

e Navy observes Mars on closest approach

e Frank Drake (1960)

— Project Ozma
— one channel, 1420-1420.4 MHz




OPTICAL SETI -
Example of anthropomorphic SETI

1961 Charlie Townes Paper
largely ingored until 1999
1971 Cyclops report calculates radio >> optical

Today’s lasers can communicate across galaxy




Habitable planets and stars —
Example of anthropomorphic SETI

Habitable Zone - other ways to heat
F and G stars only = many stellar types

no binary stars -—-> stable planetary orbits




Europa — Liquid water outside habitable zone




Anthropocentric SETI ?

It's naive to think we know how
best to search today.

We are an emerging civilization,
with rapidly changing science

and ideas for interstellar communication.




Earth’s History in One Year

-4 ms  Gauss, von Litron, Cros SETI ideas
-2 ms Radio Communication

-1 ms Ozma SETI at Green Bank

0.2 ms GBT SETI




It's naive to think we know how
best to search today, given our
history of changing SETI fashion.

Multiple strategy is best

IR, Vis, Radio, pulse, continuous, targeted, sky survey...

Half of astronomy discoveries are serendipitous

Examine glitches in data — anomaly detection

Data Mining Experiments




Future SETI Experiments







FAST Multibeam 3 yr. Sky Survey
Four Simultaneous Surveys







PANORAMIC-SETTI:

Pulsed All-sky Near-infrared Optical SETI
PANOSETI (with 1000 FPGAS)

Shelley Wright, Paul Horowitz, Jerome Maire
Franklin Antonio, Aaron Brown, Maren Cosens
Frank Drake, Andrew Howard, Wei Liu, Ryan Lee

Rick Raffanti, Rem Stone, Dan Werthimer







PANOSETI:
Telescopes operating at Lick during COVID19 Crisis (Pajama Mode)




PANOSETI: exploring new time domains over
large sky coverage with a long cadence




Radio Telescope Sensitivity
doubles every 3.6 years







Number of SETI Channels doubles every 20 months
100 channels to 100 billion channels 1n 40 years




Use Sun As Gravitational Lens

Place camera at focus 1E11 km

10 meter resolution on Extrasolar Planet




SETI is

Archeology of the Future

Profound Either Way




Summary and Conclusion

No ET so far
Still working on it




SETI HAIKU




Searching for life
Answers are revealed
About ourselves

Paula Cook, Duke University




One million earthlings
Bounded by optimism
Leave their PC’s on

Dan Seidner




SETI SPIN OFFS




BOINC Public Participation Scientific
Supercomputing

Volunteer Computing
Distributed Computing

Edge Resource Aggregation

“"Democritization of Scientific Supercomputing”




BOINC Volunteer ComputingProjects

Astronomy

SETI@home  (Berkeley)

Astropulse (Berkeley)

Einstein@home: gravitational pulsar search (Albert Einsten Institute/Max Planck)
PlanetQuest (SETI Institute)

Stardust@home (Berkeley, Univ. Washinton,...)

Earth science
— Climateprediction.net  (Oxford)

Biology/Medicine
— Folding@home, Predictor@home (Stanford, Scripts)
— FightAIDSathome: virtual drug discovery
Physics
— LHC@home (Cern)
Other
— Web indexing/search
— Internet Resource mapping (UC Berkeley)
















Rosetta Screensaver




First Image of Black Hole
used SETI derived instrument




Most Fast Radio Bursts from
SETI based |nstrumentatlon

Time after UT 19:50:01.63 (ms)




Most Pulsars are from CASPER/SETI

Instrumentation at Arecibo (Mock), Green Bank, Parkes...




Diamond Planet: Matthew Bailes et al




